TiO 2 exists in nature in three different forms, namely rutile, anatase and brookite; it can also be prepared in the laboratory in each of these forms although the first two are by far the most common [1]. The transformation of anatase to rutile is well documented but that for brookite to rutile is not, in part because brookite is not often observed. It is common to find brookite and anatase together, where anatase is the major phase. These two phases could be easily taken for just one due to very similar diffraction patterns when analyzed by XRD. Anatase and brookite coexist at a consistent fraction until 600 ºC, after which the fraction of brookite will decrease. Above 1000 ºC both phases completely transform into rutile. In this context, understanding the mechanisms of the transformation process, the effect of impurities, and their relationship with the crystal structure in TiO 2 polymorphs becomes relevant for new developments.
TiO 2 exists in nature in three different forms, namely rutile, anatase and brookite; it can also be prepared in the laboratory in each of these forms although the first two are by far the most common [1] . The transformation of anatase to rutile is well documented but that for brookite to rutile is not, in part because brookite is not often observed. It is common to find brookite and anatase together, where anatase is the major phase. These two phases could be easily taken for just one due to very similar diffraction patterns when analyzed by XRD. Anatase and brookite coexist at a consistent fraction until 600 ºC, after which the fraction of brookite will decrease. Above 1000 ºC both phases completely transform into rutile. In this context, understanding the mechanisms of the transformation process, the effect of impurities, and their relationship with the crystal structure in TiO 2 polymorphs becomes relevant for new developments.
Several sections of one naturally-grown single crystal of TiO 2 were analyzed. Cross sections of the sample were cut and polished for SEM analysis. The materials have been examined in a Zeiss SEM equipped with EBSD and a JEOL TEM2010F equipment with a NanoMegas system. Figure 1 shows a region of a natural crystal of Brookite that has partially transformed to Rutile. A small grain of SiO 2 has been trapped at the interface between the two materials. Interesting features in this image include the presence of a large number of pores in one phase and the different contrast in recorded by the backscatter detector even though both materials are TiO 2 . The orientation relationships have been examined using both EBSD and precession diffraction. 
